Immediate motor effects of stimulation through electrodes implanted in the human globus pallidus.
The immediate motor effects of stimulation through electrodes chronically implanted in the globus pallidus internus (GPI) were studied in 9 subjects with Parkinson's disease. Single stimuli (at >>0.4 Hz) produced short latency facilitation of voluntarily activated contralateral muscles in all subjects. The latency and distribution of the facilitation, its probably monosynaptic nature, and the short chronaxie and refractory period of the activated neural elements suggest that the facilitation results from the direct excitation of the fast conducting corticospinal pathway. The facilitation of motoneurons followed high frequency (e.g. 200 Hz) stimulation without decrement and occurred at stimulus intensities well below those required to produce a visible muscle contraction. We conclude that, while there may be other effects, GPI stimulation through electrodes may activate the corticospinal tract, even when the stimuli are below the threshold for a visible muscle contraction, and that continuous stimulation may do so continuously. This may be an unwanted side effect, but possible therapeutic actions are considered. The reproducible short latency facilitation enabled us to estimate current spread from the quadripolar electrodes used for deep brain stimulation. When the current is sufficient to excite large myelinated fibers near one of the quadripolar electrodes, an additional 1-mA current will activate similar fibers at an additional distance of 1.8 mm with bipolar stimulation and at a distance of 5.7 mm with monopolar stimulation.